Objective: To assess women's satisfaction with traditional birth attendants (TBAs) in rural Tanzania. Method: A population-representative sample of households in Kasulu district was used to collect data on demographics, childbirth history, and perception of TBAs and doctors/nurses from women who had recently had a child and from their partners. Results: Two-thirds of women who gave birth in a health facility reported being very satisfied with the experience, compared with 21.2% of women who delivered at home with TBAs. A sizeable proportion of women felt that TBAs had poor medical skills (23.1%), while only 0.3% of women felt the same about doctors' and nurses' skills. Of women who delivered with a TBA, 16.0% reported that TBAs had poor medical skills whereas 0.5% stated the same for doctors and nurses. Conclusion: Although many women delivered at home in this rural study district, women and their partners reported higher confidence in doctors and nurses than in TBAs. Policymakers and program managers should not assume that women prefer TBAs to trained professionals for delivery but should consider system barriers to facility delivery in interventions aimed at reducing maternal mortality.
Introduction
More than half a million women die because of pregnancy every year and approximately 99% of these women perish in the poorest of nations [1] . However, the issue of maternal mortality has only recently begun to be addressed internationally, most notably through inclusion of maternal health as a Millennium Development Goal [1, 2] . Interventions needed to reduce maternal mortality by nearly 75% already exist, and the biggest challenge facing policy makers in low-income countries is to enhance access to skilled birth attendants and emergency obstetric care [3, 4] . At the moment, formal health service utilization for essential maternal health services is inadequate, with very low coverage among the poor due to a host of barriers ranging from distance and cost of care, to concerns about quality of care and, in some countries, cultural barriers [5] [6] [7] [8] [9] .
Tanzania has a high maternal mortality ratio (578 deaths per 100 000 live births) [10] . Widespread deployment of health professionals with midwifery skills (skilled attendants) and emergency back support is critical to the reduction of maternal mortality [11] . However, Tanzania is burdened by a serious deficit in human resources for health. The shortage of human resources is across all cadres relevant to labor and delivery: for every nurse and midwife in Tanzania there is a population of nearly 4000, and for every specialist in obstetrics and gynecology there is a population of nearly 400 000 [12] .
Traditional birth attendants (TBAs) are community-based maternal care providers, some of whom receive short training in childbirth and postnatal care [13] . TBAs attend over half (55%) of all home deliveries in Tanzania [10] . Most TBAs work independently of the health system, and evidence from Africa suggests that TBAs are unable to cope effectively with either severe complications or pending, potentially life-threatening conditions [14] . In fact, a recent meta-analysis of maternal mortality outcomes following TBA training concluded that TBA outcomes were substantially worse than outcomes for other trained providers [15] . There is, however, widespread TBA utilization in many communities throughout Africa, which some research suggests is because women are more satisfied with TBA care than with the care provided by other healthcare workers [16] . However, data on satisfaction with health providers are limited, and the extent to which women prefer TBAs over doctors and nurses for delivery care is not well understood.
The aim of the present study was to assess women's satisfaction with home delivery attended by TBAs compared with facility delivery in dispensaries, health centers, and hospitals in rural western Tanzania; and to assess the confidence in doctors and nurses compared with TBAs reported by the women and their partners.
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Materials and methods
Kasulu District is located along Tanzania's western border, 1370 kilometers from Dar es Salaam. The district's 630 000 inhabitants [17] live in primarily rural conditions and the majority engage in subsistence farming. Kasulu has 48 functioning government dispensaries that account for a substantial proportion of healthcare service provision. In addition, there are 22 other health facilities in the district, including one government district hospital where obstetric complications are treated.
This study employed a 3-stage representative rural cluster sample of households from Kasulu District, omitting Kasulu Town. Fifty villages were chosen in the first stage, with probability proportional to size, based on the 2002 Tanzania census. One sub-village (approximately 100 households) within each village was then randomly selected, and the leader of that sub-village provided a list of households from which 35 were selected through systematic random sampling. Inclusion criteria limited participants to women over the age of 18 years with a delivery within the 5 years prior to recruitment and their current spouse. The National Institute for Medical Research in Tanzania, as well as the Institutional Review Board at the University of Michigan, provided human subjects research approval for the study. Written consent was obtained from all respondents.
Questionnaires and consent documents were developed in English and translated into Swahili and then back translated to assure accuracy. Questionnaires collected information about household composition, characteristics and assets (indicators of socioeconomic status/wealth), childbirth history, knowledge and perception of the local healthcare system, quality of care, and barriers to healthcare utilization. The men's questionnaire was briefer, consisting of questions about local health facilities, use of the health system for injury, and perceptions of the quality of care. Men were interviewed separately from their wives. Questionnaire administration was conducted by 2 team members trained in fluent Kiswahili and English and took place between June and mid-July 2007.
Facility delivery was defined as giving birth in a government or mission dispensary, health center, or hospital. Home deliveries included those that occurred either at the participant's home or the home of a friend or TBA. Information about who attended a home delivery was collected. Women who described their birth as occurring "on the way" to a facility were excluded from the analyses. Women who delivered at home were asked to select one or more reasons for not delivering in a health facility.
Satisfaction with delivery (for women only) was based on the question "Overall, how satisfied were you with the care you received for your delivery?" for facility deliveries, and "Overall, how satisfied were you with your decision to deliver at home?" for home deliveries. The variable was dichotomized as "Very satisfied" versus "less than very satisfied." Variables related to perceptions of provider skill and effort were asked of both women and their spouses and were dichotomized into "poor" and "better than poor," where "poor" corresponds to a response of "Strongly disagree" to the statements: "In general, I believe that (government doctors and nurses)/(traditional birth attendants) (have good medical skills)/(make an effort to provide good quality care)." These cut-off points were chosen to minimize bias caused by social desirability (whereby women feel social pressure not to be critical) and were supported by the raw variables' univariate distributions.
Each woman was also asked how much she paid for various components of her delivery including doctor's/nurse's fees, drugs, nonmedical supplies, medical tests, transport, maternity waiting home, and other expenses. The reported figures were then summed to create the "Total cost of delivery" variable.
Univariate statistics were calculated for demographic variables as well as for select healthcare-related variables. Bivariate associations with assistance with delivery were calculated for several variables of interest. All statistical analyses were adjusted for the survey's cluster design and were carried out with SAS-Callable SUDAAN version 9.0.3 (Research Triangle Institute, NC, USA).
Results
Of the 1322 eligible respondents recruited for the study, 1205 (91.1%) women completed questionnaires. One respondent did not provide information on her location of delivery and as a result was excluded from this analysis. Of all women surveyed, 76.1% lived in a village with a functioning health facility and 86.4% of women had 2 or more living children at the time of the interview. Only 36.6% of women in the study gave birth to their last child at a facility; 37.0% gave birth at home with a TBA; 23.7% gave birth at home without a traditional birth attendant. There were significant differences in demographic characteristics among the 3 groups for age older than 35 years (P = 0.05) and number of living children (P b 0.01) ( Table 1 ). Education and ownership of goods were not found to be significantly different among the groups. Among home delivery respondents, reasons given for not delivering in a health facility by more than 10% of female respondents were: lack of transport (44.9%), advice of husband or TBA (19.5%), and inadequate medicines (14.4%). The average cost of delivery among women who gave birth in a facility was 5796 TZS (95% CI, 4537-7055); 1480 TZS (95% CI, 1296-1665) among women who gave birth at home with a traditional birth attendant; and 366 TZS (95% CI, 255-476) among women who gave birth at home without a traditional birth attendant. Two-thirds (66.7%) of women who gave birth in a facility were very satisfied with their experience (Table 2 ). In contrast, 21.2% of women who gave birth at home with a traditional birth attendant were very satisfied and 25.2% of women who gave birth at home without a traditional birth attendant were very satisfied. An overall test of significance showed that this satisfaction variable was significantly associated with type of assistance with delivery (P b 0.01). Unadjusted associations between assistance with delivery and perceptions of provider skills and effort are also shown in Table 2 . Among the entire female population, only 0.3% felt that doctors/nurses had poor skills, while 23.1% felt that TBAs had poor skills (P b 0.01). Similarly, 5.6% of women felt that doctors/ nurses made a poor effort to provide good quality care compared with 18.1% of women who felt that this was true for traditional birth attendants (P b 0.01). Differences in perception of skill and effort were also significant among all men. Large and significant differences remained after stratifying the population by the assistance with delivery variable, for all categories of delivery assistance. However, women who delivered at home with a TBA and their husbands tended to rate TBAs skills and efforts higher than women who delivered in a health facility or at home without a TBA.
Discussion
High rates of home delivery were found in a sample of women in rural Kasulu district in Tanzania. Women who delivered at home were less satisfied with their delivery experience than women who delivered in a health facility. Among women who delivered with a TBA, only 1 in 5 reported being "very satisfied" versus two-thirds of women who reported the same for a facility delivery. Overall satisfaction was lowest among women who delivered at home without a TBA. Regardless of where women delivered, they gave lower ratings to the medical skills of TBAs than they did for the medical skills of doctors and nurses. Less than 1% of women felt that doctors and nurses had poor medical skills, whereas one-quarter reported that TBAs had poor skills. Although women who delivered with a TBA had the lowest rate of negative opinions about TBAs, their ratings of doctor and nurse skills were substantially better.
There was greater heterogeneity of opinion about the skills and effort of TBAs than doctors and nurses, with almost all women expressing positive perceptions of physicians and nurses. Spouses' opinions about skills and effort were similar to the women's opinions in all 3 groups. This suggests that there is substantial intra-household agreement about the value of skilled birth attendance in this population. Combined, these findings challenge the notion that women (and/or their families) are strongly attached to TBAs and prefer their services to those obtained in health facilities, or that women do not distinguish between the medical skills of skilled and traditional birth attendants [18, 19] .
Other authors have reported that women may not be entirely satisfied with a TBA-attended delivery. For example, although only 42% of women delivered in a facility in rural Zambia, 75% expressed preference for facility delivery versus home delivery [20] . The constraints to facility delivery reported in that study included unavailability of transport and lack of preparation for the onset of labor [20] . A small study of TBAs and their clients in rural Nigeria found that only half of all women who received TBA care would recommend it to others [16] .
The present study's findings of a positive perception of the health system may be influenced by a previous effort in Kigoma region (of which Kasulu District is part) to reduce maternal mortality through facility-based quality improvements that succeeded in reducing hospital-based maternal mortality from 933 to 186 per 100 000 live births [21] . The successful results may have led the population to regard the health system as being superior to homes for deliveries and enhanced trust in formal health care. Resulting awareness about the capacity of skilled birth attendants cut across all levels of society, and perhaps explains why the present study, unlike several others [16, 22] , did not find an association between education or wealth in individual preference. Despite this, there are still barriers that limit delivery in health facilities in this area. We have demonstrated in previous work that quality and costs of formal health services play an important role in reducing demand for facility delivery in this population [23, 24] .
Women may also be persuaded to deliver at home by important social preferences and pressures and by diminishing concern about the risks of childbirth with increased parity [25] . Across Africa, TBAs have built strong roots that are both socially and culturally based [22] . Researchers have documented that women value TBAs' social skills, patience, and respect, and the additional services that TBAs provide such as cooking, cleaning, and washing [11] . Other studies examining sociocultural reasons for continued high rates of home delivery point to factors such as the relative privacy afforded by home delivery, higher social status gained from not needing birth assistance, and fear of surgical delivery [25, 26] .
As with all surveys, the present study has several limitations. Communities in Tanzania are aware of recommended health-seeking behaviors and responses may thus be subject to social desirability bias. An attempt to control this was made by restricting analysis to women with the most extreme views (e.g., strongly disagree that TBAs have good medical skills) rather than the middle category (disagree), on the assumption that women would be less likely to dramatically misrepresent their views. Women's recall may worsen with time, particularly for deliveries several years previously. However, 84% of the women in the analysis delivered their last child within the previous 2 years, thus reducing recall error. Furthermore, given the importance of childbirth, women may be expected to remember their satisfaction with their delivery experience and perspectives on health providers. Finally, no data were collected regarding reasons for levels of satisfaction with delivery care. Qualitative data methods could have afforded important insights.
The present study suggests that it is important not to make assumptions regarding women's preferences for delivery care based only on past behavior, as this may be constrained by barriers to health system use. There is experience to suggest that supply-side improvements can play a powerful role in bringing women to the health system. Researchers in Kuwait and Oman found that TBA-attended deliveries decreased without any specific planning and policies, simply because of increased availability and quality of health facilities which over time increased confidence in the healthcare system [27] . In these settings, the provision of a viable alternative to TBA care was enough to motivate women to deliver in a health facility. In more resource-constrained with TBA, and home without TBA). Separate χ 2 tests showed significant differences (P b 0.01) in perceptions of both skill and effort comparing doctors/nurses to TBAs for all "Assistance with delivery" groups, for both women and men. c Facility deliveries correspond to the question: "Overall, how satisfied were you with the care you received for your delivery?" Home deliveries correspond to the question: "Overall, how satisfied were you with your decision to deliver at home?" d Percentage responding "Strongly disagree" to the statement: "In general, I believe that (government doctors and nurses)/(traditional birth attendants) have good medical skills." e Percentage responding "Strongly disagree" to the statement: "In general, I believe that (government doctors and nurses)/(traditional birth attendants) make an effort to provide good quality care."
countries, however, interim interventions may be required to reduce maternal mortality. A community intervention package that teaches women, as well as their husbands and TBAs, about pregnancy danger signs and life-threatening complications may help to further develop preference for a competent pair of hands during delivery. Providing transportation to more distant high-quality health facilities may help overcome physical barriers to facility delivery. In the interim, the Tanzanian government is encouraging TBAs to act as general health promoters in their communities while a newly commissioned cadre of skilled health workers are trained and the health system is improved (personal communication, March 29, 2009). If supported through careful evaluation, such programs may accelerate progress toward the goal of universal skilled birth attendance in rural Tanzania and in other countries struggling with high maternal mortality.
